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EXECUTIVE SUMMARY

Three current programs focus on conservation of significant Maine
natural areas:

¥
¥
X

The

areas

Maine Critical Areas Frogram (CAR
Maine Endangersd and Nongams Wildlife Frogram (ENWP)
The Nature Congervancy Heritage Frogram

Maine Coast Heritage Trust is also concerned with natural
conservation,. but does not produce netural areas data and

is primarily concerned with scenic resouwce conservation.

A review of natural areas data management systems and needs of
these programs found the following:

¥

Few resources are allocated to data management in  any
programs; most resouwrces are allocated to production of new
data or to conservation activitiesy data production and
managemant iz well coordinated amaong the thres major
programss

Basic natural areas data file structure in all programs is
guite similar and all organizations operate in an IBM-
compatible FC computer environmentg

The TNC Heritage, Program is the only fully developed and
operational natural areas data management system within
Maine natural areas consesrvation programss

The TNC Heritage Frogram natural areas data management
zsystem is well developed and documented; is jointly operated
by TNC and state govermnment in 4¢6 states, and interfaces
with national and international natural areas conservation
programs; :

About 40% of CAF natural areas data is already entered into
TNC*s Heritage Frogram data base which is easily capable of
current and contemplated CAF data retrieval and analvysis
requirementss

D-Baze III (used by TNC) and R-~Base Bystem V which has been
chosen as the Department of IFuW "standard" data base
management software are quite similar and compatible data
base management systems that run on IBM-compatible ME-DOS
personal computers; R-Base System V can read and write D~
Rase II1 files;

The ENWF has much larger files thamn sither TNC or the CAF,
and also has substantially more sophisticated data analysis
requirements; :

The major problem with current natural areas data management
systems 1is that it is difficult to easily or efficiently
determine the presence of all significant areas that bhave
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been identified by all three conservation programs within
any given gecographic area (for example within or npearby a
proposed development project or within a town);

Compatible automation of natural areas data within all three
natural areas conservation programg is an  2ffective pre-
requisite to economical production of & text index and map
series for natural areas dataj

Because it is well suited to CAF needs and much CAF data has
already been entered into the TMC Heritags FProgram data
base, the best and most economical way to automate CAF data
iz to enter remaining CAF data into the TNC data base and
ogbtain a full set of CAF files from TNC;

Automation of both CAF and ENWF data necessary to prepare
indexes and maps for significant natural areas will require
supplemental funding i+ such indexes and maps ars to be
produced in a timely fashion.

Based upon these findings, the following actions are recommended:

1.

compatible automation of CAF, TNC., ENWF, and MCHT natwral
areas site datay; and

preparation, distribution, and periodic updating of an index
and map series to facilitate access to appropriate  natural
areas site information of use to land managers/owners and
individuals and organizations involved in the land use
planning and development process. '

Estimated total costs (beyond current program resouwces) of these
recommendations are: )

¥ One-time, "start-up" costs - T4, 095

¥ Annual costs — £950

o
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INTRODUCTION

The purpose of this project is to analyze and develop
recommendations for a natural arsas data management system  for
the Maine Land and Water Resouwces Council. To do =0, the
fallowing natural  areas conservation programs wers svaluated:

¥ Maine Critical Areas Frogram (CAF)

* Maine Endangersd and Nongame Wildlife Program (ENMWF)
% The Nature Conservancy Heritage Frogram (TNC)

¥ The Maine Cgast Heritage Trust (MCHT)

The following issuss were addrsssed in evaluating the above
Rrograms:

1. What data do the above agencies collect and how are they
currently managing it?

2. Who are the major users of natural Ffeatures information?
{emphasis on State and local agenciss)

« What are the types of management issues for which usesrs nesd
data and in what format is it most useful?

4. What requirements should the software and hardware of a
system meet?

5. How well does the Nature Conservancy’s system meet these
needs? Should it or another system be adapted or developed
for state use and where should it be housed in order to make
data readily accessible to users? - -

b. What is the cost to the State to maintain a computerized
natural areas data base? ’

This project was conducted for the Data Management Subcommittee
of the Maine Land % Water Resources Council. Specified natural

_areas congervation programs and their data management needs were

reviewed in detail. Natural areas data users outside the
specified programs were interviewsd to determine their current
and potential needs for natural areas information (see list of
persons interviewed in Appendix A). Frevious studies addressing
natural resour;és data management in Maine were reviewesd (see
list in Appendix B).

The first part of this report describes objectives and data
management needs of specified natural areas programs. The second

part discusses natuwral areas data management problems and
opportunities; and the third part presents recommen&ations for a
LEWRC natural areas data management system. Background

information of various types is included in Appendices +to this
report. :

For puwposes of this report "natural areas" are defined as sites
impartant to the conservation of plant or animal species ar
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geclbgic conditions of national, state., or local significance.

This report concludes that while substantially improved
accessibility to natural areas data for users outside State
government is desirable, current natural areas program data
management plans ars already moving towards an affective,
compatible data system. The report recommends a number of
specific actions (building uwupon current data mansgement plans)
that should create a substantially improved State natural areas
data management system. :
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MAINE MATURAL AREAS FROGRAMS

The Maine GCritical Areas Frogram (CAF) is  authorized Dy
5 MREA Sections 3311 - 3315 and housed within the Maine
State Flanning Dffice. The CAF legislation charges the S5F0
with & number of specific tasks:

¥ Compiling the Register of Critical Arsas. "a statewide
inventory and an authoritative listimg of the natural,
sSceniac and scientific areas of overriding state

interest";.

¥ to ‘"establish and maintain the pfficial list of native
endangered and threatened plants of the state, the
Qfficial List of Endangered Plants: and

L e i oy oo o oo Yo e e o e e e A il too S Mg ke ey G s b Ty e 1

¥ to ‘"develop and maintain the official list of Heritage
Coastal Araas", which are "areas containing An
assemblage of geclogical, botanical, zoological,

historical or scenic features of sxcsptional state or
nationwide existence".

The CAF statute Ffurther states that "the best wavs *to
accomplish the [Critical Areas Programl objectives are
through continued implementation of the state’s land wuse
laws which guide and control development in all areas of the
state, including those listed in the [Register of Critical
Areasi”, "authorizes the State Flanning Office to work with
interested landowners on voluntary conservation of these
areas", and states that "features identified within Heritage
Coastal Areas shall be protected on a voluntary basis",
directing that ‘YGovernment agencies at all levels shall
consider the importance of protecting the character of
Heritage Coastal areas in land use control and other actions
which they take",.

The CAF has established detailed internal proceduwres for
preparing the Register of Critical Areas. Thes2 procedures
have involved establishing five separate but related files
of natural sites:

¥ The Register of Critical Areas”,

¥ Qualified But Mot Registered Critical Areas",

¥ Nominated LCritical Areas",

¥ Figld-checked potential critical areas, and

¥ The MNatural Aresas Inventory.
Another "file" of sorts containing uwunchecked "leads" +to
potential critical areas exists. A considerable number of

text reports containing much information about potential
critical area topics and sites have been prepared and
distributed as part of the process of compiling the Register

5 ‘
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of Critical Aresas.

The CAF iz currently developing procedures for preparing the
"Official Stats lList of Endangered Flants" and identifying
and listing "Heritage Coastal Areas". It is anticipated that
The "Official State List of Endangered Flants" will have
four subcategories and will include all speciegs currently
identified on the CAF compiled List of Rare Vascular Flants.

maintaining files from thr Maine Rivers Study and
undertaking the "organized community” lakes @ shtudy, &
counterpart to the recent LURC Lakes Study for ar=as outside
LURC juwrisdiction.

Fey existing and prospective CAF data files are describsd in
Table A; sample records from key files are presented in
Appendix C. Sites on the Register of Critical. Aresas, and
lists of fualified But Mot Nominated Critical Areas and
Nominated Critical Aresas are located in a map +ile of best
available USGES topographic maps (7.37 or 13"). Fisld-chechked
potential critical areas are not located on these maps.

The CAF has established informal procedures for use of CAF
data by DEF, LURC, DOT, TNC, IF¥W and the MCHT. Most CAF
data +iles are manual, with the exception of the obsolete
Natural Areas Inventory, a text file of entries in the
Register of Critical Areas, and a Fnowledgeman file of a

portion of the Register of Critical Areas.  Currently, CAR
data is not widely wsed in community planning and
development review outside of state government, primarily

because it is not easily abtained.

CAF statf estimate they spend 40% of their time responding
to information reguests. Information reguests are about
evenly divided between reguests related in some way to
conservation of specific natural areas and requests of a
general "natural history" nature. Between 10 and 20 reguests
for information are received each year from regional
planning commissions and less than five per vear from towns.
Automation of CAFP natural area files (Registersd, flualified
but Mot Registered, Mominated, and Field-checked Areas)
could improve CAP staff productivity 1in responding fo
information requests, and if such files were compatible with
files held by the other natural areas conservation programs,
retrieval and analysis of information across these programs
would become feasible. This could greatly facilitate  such
CAF responsibilities as identifying Heritage Coastal Areas
and facilitating CAF natural area data use in the public
"land use control" process.

The annual CAF budget is about $114,000., Federal funding
typically supports about 704 of the CAF  budget. It is
estimated that well under 10% of the CAF budget is allocated
to data management. ‘ ’
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Table A

Critical Areas Frogram Data Files

# records

Courrent

# records
planned

4100 e it e e e St S, et St o S S o o P T e o 40008 Yoo e it I L S e o S S L S O SOt et e S S S e 488 o e Yo e VS e e S e k. ShaRS e S St i S o003 o ek o Sy it e

Register of
Critical Areas

Aualified But
Not Registered
Critical Areas

Critical Areas
Locations

Mominated
Critical Areas

Figld-checked
Fotential
Critical Areas

l.eads to
Fotential
Critical Areas

Natural Areas
Inventory

List of Rare
Vascular Flants

National Natural
l.andmarks

State
Endangered
Flants

Heritage

Coastal

Areas
(3

Lakes

(%)
Rivers

disc (1)}

manual

map (2)

manual

manual

manual

mag. tape

manual

manual

manual

135

several
hundred

about
1500

about
TOO

+20/ v,

+E /vl

about Z00

locates areas
in above files

various formss:
letters, tel.
conv. notes

last updated
in 1980

annual update
by TNC/CAF

not compiled;
will have 4
categories

not yat
compiled

not compiled;
similar to
LLURC inventory

back-up files
from Maine
Rivers Study
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The critical areas register was placed in Wang word-
processing files when originally established. When the SFO
converted from Wang wordprocessing equipment to 1M~
compatible work stations, the Wang text file of CAFP register
entries was converted to an IBM readable text Ffile. A
portion af this text Ffile was subsequently placed in
a knowledgeman data base system file. Conversion of data
from the IBM-compatible text file to the Frnowledgeman file

requires considerable new work on each entry. CAFP program

staff have not euperimented with the portion of the Critical
Areas Register that has been placed in a Fnowledgeman file.

Areas are located on 7.5 guadrangles where available,
otherwise on 15" guadrangles.

These files were or will be prepared in cooperation T with
other L&WRC agencies.

The Maine Endangered and Nongame Wildlife Frogram (ENWF) was
wstablighed in 1984 by the Department of Inland Fisheriess
and Wildlife (IFLW), the agency responsible for managing and
protecting all wildlife species in Maine. Goals of the ENWPF
are to maintain or enhance Maing’s nongame wildlife
populations, to ensure a continuation of current levels of
wildlife diversity and abundance, and to increase public
enjoyment of nongame specigs. Nongame wildlife includes all
unconfined terrestrial, freshwater, and saltwater species
which are not ordinarily collected., captured., or killed for
sport or profit. In addition, the ENWF iz specifically

charged by statute to "Maintain a list of all
species....designated to be endangered . or
threatened....specifying over what portion of its range sach
species so designated is endangered or threatensd"’. The

ENWF iz supported by voluntary contributions to the
Endangered and Nomgame checkoff on Maine™s income tax return
as well as other state, federal, and private funds and
valunteer rescources. Upon being sstablished, the ENWF
assumed responsibility for a number of previous IF&W
programs concerned with management of specific species and
habitats, including the Bald Eagle, Piping Flover, Feregrine
Falcon, and sea-bird nesting islands.

One difference between the ENWF and both CAF and TNC is that
it 1i1s charged with conserving both rare and common non—game
specias, while these other natural area programs are
oriented towards conservation of rare features.

The ENWF inherited data files from previously existing
wildlife programs it took over. These files are described in
Table B (sample records of key files are presented in
Appendix F). The ENWF will design a new data base and file
structure to support long-term program needs and is waiting
for the results of this study to do so. Bo*h existing files

8
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and new data will be incorporated into the new ENWF data
base. Hoth current and prosgpective ENWF data filez are based
upon three basic record types:

¥ species occurrance recaords (species type, date of
observation, location, abundance, stc.),

¥ information on sites of certain species ococurrance
observations (for example, geographic location, bounds,
elevation, cover-type, ownership, etc. for a seabird
nesting island), and

¥ areas of concentration  of species Qoourrence
observations (for example as mapped in  the current
Femobscot Bay Coastal Habitat Inventory).

ENWF activities will involve the preparation (over time) and
updating of management plans for most threatened & and
endangered wildlife species. Freparation of thess plans
requires long-term collection and considerable analysis of
species occurtence records. Specific ENWF data analysis
requirements include statistical tests, modeling of wildlife
populations and habitats, investigating different aspects of
population dynamics, and in—-depth investigation of radio—
telemetry and bicological data. The ENWF also plans to
identify and prepare management recommendations for
critical Maine ecosystems essential to conservation of
threatened, endangeresd, and common nongame wildlife speciss.
Together these program needs require a much larger data base
and considerably more sophisticated data analysis than
occurs within the Critical Areas Program and TNC Heritage
Frogram. ‘

The Department of IF%W recently conducted a comprehesnsive
study of its data processing needs (the Compumed Study),
resulting in Departmental policies to decentralize much data
processing, adopt IBM=—compatible FC' s AS standard
workstations, and select R-Rase System V as standard data
management software. R-Base System V was selected over D-
Base I1I b=zcause it is somewhat more "user friendly" while
having essentially the same capabilities. ’

The ENWF has renuested permission to obtain an IBM PC AT
with ZOME hard disk drive, math coprocessar, and streaming
tape drive, along with R-Base System V, and SAS (statistical
analysis) sofhtware, Current plans are to establish a new
data base system for ENWF on the FC AT using K-Base System
V. R—Base System V will be used because it is the Department
standard and to ensure easy access to ENWF data by others
within IF¥W and compatibility with other IFZW data Files.
Currently automated ENWF data files are in SAS data sets
that are readily transferable to R-Base. Primary IF&W users
outside the ENWFP will be regional bioclogists. - These
biologists have broad wildlife-related natural  areas
conservation regponsibilities ranging from DEF and LURC
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development permit reviews, to assisting municipalities in
land use planning and development review and working with
land owners/managers to ensuwre conservation of wildlife
resources. Design and implementation of this new data hase
are "on hold" pending review of the results of this report
to ensure compatibility of the new EMNWF data system with a
state natural areas data managesment system. At current
funding levels, 1t will 1likely be at least thres vears
before the ENWF data base is established and fully populated
with existing data.

At the present time, "mutside use" of ENWF data occours
primarily through through development reviews conducted by
IFLW regional bioclogists and production and distribution of
reports like the FPenobscot Bay Coastal Habitat Inventory.

The annual ENWF budget is about 200,000, About one-half of
these funds are from the Maine Income Tax "check off", with
the remainder from various federal and private grantszs and
contracts., It is estimated that well under 10% of the annual
ENWF budget is allocated to data management.

Table R
Endangaered and MNongame Wildlife Frogram Data Files

e e v e v b P e e it e e i S04 . S Aaies PO i e SO P Sar S T e ek S e AL S T i o T e D S s e O S Sebde S P Lo Sov T T S0 S T S48 S T . e e v e S0

# records # records

name - format current planned comments

Coagtal manual %

Islands SA5 sets 10,000 25,000

Eagle S000 -

Nests manual 10,000

Endangered

Species/ : Various disjointed

Critical about files '

Habitats manual G000

Coastal 207 SAS Coastal habitats

Habitats 30% other 40,000 100,000 ¢ is only one of a
automated ’ number of anticipated
files ecosystem filess

site data plus area
data in mapped form

10



A

a G we W VR BN G B TE =R W

-
)

R s SN G W

S S Tt I S 2 S oy o S o PR 1= R A

The Natuwre © Conservancy was =established to . ‘conserve
biodiversity by establishing natural area preserves”. The
Heritage Frogram was established within TNC to gather and
organize the scientific information necessary to prioritize
TNC activities.

The Heritage Frogram is a natural areas data base system
designed to meet both natiocnal (and international) and state
program biological rconservation needs. The system was
designed, is supported, and is reviewed and uwupdated
quarterly by national TNC staff. Cooperative TNC/state
government Heritage programs are underway in  abouh 46
states., TNC wholly operates Heritage Programs in most other
states.

The Heritage Frogram data management system consists of four
major components:

1. Element filsz - the classification system, element
(species or community) abstracts, and element manual
files which together describe the "target” elemernts for

Heritage inventory:

2. Element occurrence (E0) file -~ which stores species

publicly and privately—owngd"araas within Maine that
offer some degree of natural feature protection; and

sources {(for example CAF reports that document a& site’s
features or significance). :

Maine Heritage Frogram automated files run on an IBM FC AT

with 3JIOMEB hard disk using D-Base III data management
software. This system is located in the TNC Maine Chapter
office in Taopsham and can be linked when necessary by modem
to national program systems.

The Heritage Frogram data management system has weall
devel oped and documented procedures for manual file
creation, automated data entry and verification, data
plotting on map files, and data documentation.

Status of current Maine Heritage Frogram files is shown in
Table C. Heritage Frogram element occurrence (EDQ) and
managed area (MA) records closely parallel basic ENWF
species occurrence and occurrence site records. Critical
areas (as contained in any of the four CAF "critical area"
files) reguire a managed area (MA) and at least one species
element occurrence (E0) record when placed in Heritage
Frogram files. Element occurrence (E0) and managed area (MA).

11
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files are interactive. allowing easy retrieval of all
records that list features of a CAF "critical area". To
date, TMNC has incorporated much CAF critical - areas data
{about 40%) into its data base. The TN data base does not
currently include any information on abiotic natural areas
(for example, significant geologic sites) but its file
structure is easzily adaptable to doing so. Most THNC natural
areas data addresses sites with point locations. Sampls
Heritage Frogram file records are presented in Appendix D.

TNC receives regular requests (about two per week) far

natural. area and rare species information. Qutside requests

come from DEF, DOT:, private consulting firms, and towns.
Outzside requests are about equivalent in number to  internal
TNC program requests for Heritage Frogram information. TNO
has discussed making Heritage Frogram information available

to DEF, LURC, and DOT. DOT rnow maintains a map file of

Heritage Program natural area sites. No agreements have besn
established with LURC or DEF as vet for wuse of Heritage
Frogram information.

The Heritage Frogram has provided substantial data and staff
time to support listing of endangered vertebrate species by
the Endangered and Mongame Wildlife Frogram; the LURC lakes

study, the SFO Cumulative Impact Study, and to prepare

annual listings of updated rare plant information for the
Critical Areas Frogram.

Heritage Frogram professional staff time and budgest ars
predominantly allocated to adding new data and updating
existing data within the Heritage Frogram data base. This
worlk is coordinated with similar work wndertaken by the CaAF
and ENWF to avoid duplication of effort.

The THC Heritage Program annual budget is about 90,000, The
Maine Heritage Frogram is at present wholly funded by TNC
and not jointly funded with state government as iz the case
in most other states. It is estimated that about 284 of
the annual Heritage Frogram budget is allocated to data
manmagement.

£ 3]
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Table C
The MNature Conservancy Heritage Frogram Data Files

ot At S e, o e e 9 S a1 At S T ot M PV S S Fnen it M SO P O NS B M S0 S MO UM Anrey it Ui S P G RS S e A S S SO o et oS e e oot S0000 S F oes (e ORS00 soaes o el Vo S w00 s

# records # records

rname format current planned comments
‘Element
Tracking disk
Element disk % about .
Ococurrance map 1149 2000 basic "site" file
Marmaged Area disk & 23 about this file will
map - 1000 include all

properties that by
virtue of ownership
ar management offer
potential to conserve
natural areas, for
example: Registered
Critical Areas, TMC
and MAS preserves,
state and fedaral
public lands. etc.

Element
Blobal
Ranking disk

Element -
State disk
Ranking

Vertebrate No Maine data has
Character- vet been entered
ization OO0 -

Abstract O 400

Source v

Abstract manual 250 7 bibliographic
sourcas for data
in other files

13
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The mission of the Maine Cpast Heritage Trust is to conserve
lands that essential to protecting the vital natural
resources and special character of Maine, most particularly
its coastline and islands. The MCHT works directly with
landowners and also provides staff support for the formation
and initial operation of community land trusts with similar
goals to those of MCHT.

MCHT .has & map file showing selected information
public and private conservation ownership along the coast.
This information is plotted on copies of USGEHE 757
topographic maps. This is a "one-time" file with no current
plans or respurces for updating.

S}
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Ready access tg CAF, ENWF, and TNC natural areas data would
benefit MCHT by helping set priorities for potential
easement sites and helping document ‘“Ypublic wvalues" of
potential sazements for tas purposes. MCHT, like the CAF is
concerned with scenic rasaurces.

FROBLEMS AND OFFORTUNITIES

Natural Areas Data Use:

vNatural areas data use falls into three'general areas:
¥ use within natural areas conservation programss;
¥ use by land owners/managers (public and private): and

¥ use hy parties to the development process (developers,
consultants to developers, municipal and state land uwuss
planning planning and development review activities, and
regional planning commissions).

While data uwse within and among natural areas conservation
programs can be improved, this is where most data held by these
programs is uased and such use ogcocurs without major problems -
largely because natural areas conservation program staff are
generally well aware of sach other’s data holdings., coordinate
their data collection and updating efforts, and frequently work
together on joint projects. The relatively recent establishment
and evolution of TNC's Maine Heritage Frogram has also helped
sharpen the focus of natural area conservation programs on
systematic organization, automation, and application of their
data.

Compatible automation of species occurence and "site" data within-
the natural area conservation programs would provide a number of
benefits:

¥ productivity of existing program resources would be somewhat

14
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improved {productivity gains in thia’ area depend upon
program tasks and would be difticult to accurately
- estimate)

%

Inter—-program data access would become substantially sasier;
and '

¥ Fotential for retrieval and analysis of data across programg
would greatly improve. For example, tasks like preparing a
township-based index of mnatural area sites identified by any
of these pragrams which would today be guite difficult  and

expensive, would become sasy and inexpensive.

Existing and potential natural areas data users outside natural
area programs are land owners/managers, and thoszse involved in the
development process: developers (public and privatel), community
planning and development review activities, regional planning
commissions, and state development review agencies (DEF  and
LURC). PFarties to this process have substantially different data
needg than do natural areas program managers, focusing. onsd

¥ location of natural area sites that should be considered . by
land managers and developsrs; and

¥ Information concerning the management needs of such sites.

Thus, while such  users gensrally do not need access to  the
detailed species sccurance and site data forming hasic files of
natural areas conservation programs, they do need to =asily find
out  where such sites are and more importantly they need specific
management information - which generally must be provide by

appropriate natural areas program staff.

Because comprehensive natural areas information is not easily
accessible to users ocutside natuwral areas programs, it is not
widely used bevond state develaopment review activities. ENWF data
is available to regional IF%W bioclogists who review LURC and LEF
development applications. LURC screens applications for potential
impact on Registere=sd Critical Areas, uwsing a township index and
associated site maps. DEFP development project managers are
responsible for selecting projects to be reviewed by the CAF.
This screening iz less than systematic. DROT has prepared a map
file of Reqgistered Critical Areas and Heritage Frogram natural
area sites and uses this file in highway project planning.

To obtain natural areas information from any Maine natural areas

programs, land owners, develapers, ar town planning  and -
development review activities must know about these programs
and make specific, direct information requests. This does not
routinely occur  today. Interviews with a number of these
"outside" users identified a priority need for township-based
index and map series for all known natural area sites (all sites
would be listed in the index and  non-sensitive site location
would be shown on the maps). Such indexes and maps are essential

tao providing outside users adeguate access to the natural areas



information they should be considering in the couwrse of their
activities. To adequately serve the outside user community,
indexes and map s=2ts should be distributed to at least DEF, LURC,
DOT,. SFO, IFaW, and the regional planning commissions. The
regional planning commissions could make this information
available to municipalities and developers as needed.

It is important to note that better access to natuwral areas
information will gubstarntially increase requests for information

on why such areas should be conserved and how their management
needs.

sExer lloonm Samll sl oo sd

Data File Compatibility

Standard state codes have been used, where appropriate, in all
existimg matural area data files. TNC Heritage program file
structure For element occurance (E0) and managed area (MA) - data
files, analysis, and repaorting capabilities will sasily

accommodate data in all CAP natural area files that should be
auntomatedas well as CAF data analysis and reporting requiremsnts.
Some minor changes to THC file structure may be necessary o
gnsure  CAF data could be readily retrieved as desired from THNC
files if CAF Files were to be entered into THNC files. For
example, a field for coding of the status of non-registeresd sites
might need to be added. :

R~Base System V can read and write D-Base I11I files, so0 combined
use of or transfers of information between THNC Heritage Frogram,
CAF Heritage Frogram—based, and ENWF natural area files should be
@2asy. D-Base III and R-Base System VYV data management software are
widely used programs on ME-DOS/IBM compatible personal computers,
which have become a de-facto industry standard. Thus, data files
established on this software will likely be widely compatible
with related current and future FC-based data files. Current ENWF
data in SAE data sets is readily convertible into R-Base System V
files. :

MEGIS: an automated state geographic information system being
developed jointly by thes Department of Conservation and the
University of maine is described in some detail in the Fhase OUne
Study on  a State Groundwater Data Management System {currently
being prepared for the Data Management Subcommittees of the L.and
and Water FResources Council). At the present time system
capabilities are limited to simple automated cartography tasks.
Overlay analysis of different geographic data sets 1is not
possible; such sets can however be merged and ;jointly plotted.

Rasic requirements for data file compatibility with MEGIS are
that records have a unique identifier and be geographically
coded. TNC data files meet this requirement as do plannsd ENWF
automated data Ffiles. As MEGIS develops more sophisticated
analysis capabilities and as its costs decline, considerable
potential exists for using MEBGIS to analyze and map natural areas

14



information.

The natural areaz mapping project proposed as part of the

" natural areas data management system recommended in this  report

was costed out both as an intern project and using MEGIS. Results
of this analysis were as follaw:

method - initial maps armnual update
intern (1:50,000) $ 2,595 950
MEGIS {(1:50,000) 12,995 12,145

{1 '
MEGIS (7.5° % 1%°) 87,002 Gé& . 08O
note:

(1} This AFigure iz for 472 maps and includes
purchase of new bass map materials.

T3
-
[l
4
Ct~
-3
—+
0

5

it
or
4]

Because the proposed maps are very simple to produce and map
originals could be easily updated by adding new points, they are
less expensive to produce and update manually. No new digitized
natural areas information would be created by producing the maps
through MEGIS: beyond location information that would already

exist in existing TNC and proposed CAF and ENWF automated files.

To ensure future compatibility with MEGIS., design of the new ENWF
data base and modification of TNC data +Ffile structure to
accommodate CAF needs should be coordinated with MEGIE managers.

— el I e e oot s s ks e o atst e it it e ) W et o e e g e e e o e e

A number of policy and program issues were encountered in the
course of this study. While it is beyond study objectives to
address these issues, they are worthy of mention and should be
addressed in some other appropriate forum:

¥ Implementing the proposed natural areas data management:
system will provide much better and broader access to
information about the presence of significant natural ar=as,
which will in turn likely lead to & dramatic increase in
demand on all three natural areas conservation programs for
information on managing specific sites. Meeting this
increased demand may well reqguire changes in program
structure or increases in program support.

¥ While current state growth management program studies are
contemplating requiring more +ormal consideration ot
significant natural areas in the land wse planning and
development review process, state financial support for
natural areas programs is less than solid. The TNC Heritage
Frogram is completely funded by private sources and the CAF

17



and ENWF prgrams arg heavily “dependent upon non-state
funding.

Strong inter-relationships exist between Maine's thres
rnatural areas conservation prgrams. As more focused state
policy regarding conservation of significant areas svolves
in the context of state growth management policy, review of
the structure of and relationship between these programs may
be necessary to ensure optimal state natural areas
conservation. .

FINDINGS

L

Few resources are alleocated to data management in any
program; most resources are allocated to production of new
data or to conservation activities: data production and
management is well coordinated amaong the three major
programs;

Easic natural areas data file structure in all programs is
quite similar and all organizations opsrate in  an  IBM-
compatible FC computer environment:

The TNC Heritage Frogram is the only fully developed and
operational natural areas data management system within the
three Maine natuwral .areas conservation programsg

The TNC Heritage Frogram natural areas data management
system is well develaoped and documented; is jointly aperated
by THNC and state government in 446 states, and interfaces
with national and international natural areas conservation
programs;

About 40% of CAF natural sreas data is already entered ~“into
TNC"s Heritages Frogram data base which is 2asily capable of
current and contemplated CAF data retrieval and analysis
Fequirementssy.

D~Base III1 (used by THNC) and R—-Base System V which has been
chosen as the Department of IFZW ‘"standard" data base
management software are quite similar and compatible data
base management systems that run on IEM-compatible MS-DOS
personal computers; R-Baze System V can read and write D-
Base IIl files:

The ENWF has much larger files than either TNC or the CAF,

and also has substantially more sophisticated data analysis
requirements; )

The maj;or problem with current natural aresas data management
systems 1is that it is difficult to easily or efficiently
determine the presence of all significant areas that have
been identified by all three conservation programs within
any given geographic area (for example within or nearby - a

18



proposed development project or within a_tgwh5;

¥ This problam could be'A alleviated by production,
distribution, and regular updating of a text index and map
series for significant natural areas;

X Compatible automation of natural areas data within all three
natural aresas conservation programs is an esffective pra-
requisite to economical production of a text index and map
series for natural arsas data:

¥ Because 1t is well suited to CAP needs and much CAF data has
already beesn entered into the TNC Heritage Frogram data
bhase, the best and most sconomical way to automate CAF data
is to enter remaining CAF data into the TNC data base and
obtain a full set of CAF files from TNC; ’

¥ Automation of both CAF and ENWP data nmecessary to prepare
indexes and maps for significant natural areas will reguire
supplamentsl funding if such indexes and maps are to be
produced in a timely fashion.

FROPOSED MAINE NATURAL AREAS DATA MANAGEMENT SYSTEM

A T much improved Maine natural areas data management system'could
be established by taking two steps:

1. compatible automation of CAF, TNC, ENWF, arnd MCHT natuwral
areas site data; and '

2. preparation, distribution. and periodic updating of an index
and map series to facilitate access to appropriate natural
areas site information of use to land managers/owners and
individuals and organizations involved in. the land use
planning and development process.

Benefitsg —

oy s e S e e e

This improved data management system would produce a series of
benefits:

¥ Natural areas conservation program staff productivity would
improve in tasks involwving data handling and analysis
(responding to information requests, etc.). This improvement
would not likely be large, but should result in some
increase in sSucCcess accomplishing program goals.
Also, substantially less staff Ltime would be allocated to
answering requests concerning location of natural areas.

¥ Significant natural areas would receive considerably more
attention in state development review activities. This would
occur  because all projects could quickly be screengd far
potential impact on areas identified by all three natural
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areas conservation programs. Thus all projects could he
ascreened (not current practice) and all categories of areas
considered {also not current practice).

Municipal planning and development control activities could
consider . impact on significant natural areas within their
community. Buch consideration would be far from uniform, but
it would at least become practical for communities that wish
to do so. Community land trusts would also benefit  from

access to comprehensive natural areas locational information
within their area of interesh.

aggregate, these benefits should substantially improve

conservation of significant Maine natural aresas.

Recommendations -

To

“establish zuch a system, the following specific actions are

recommended:

1.

Maine Critical Areas Frogram natural area data files should
be adtomated using The Natwe Conservancy Heritage Frogram
data base management svystem {Lusing D-EBaze I11. data
management software). This should occur within twelve months
to facilitate timely creation of comprehensive natural areas
indexes and maps. A '

Endangered and Nongame Wildlife Frogram automated data +file
structure should be designed for optimal compatibility with
the Heritage Frogram data management system. These files
should use FR-Base System ¥V data management  software (as

planned) to ensure compatibility with other IF%W data and
USers. The ENWF data base should be established and
popul ated with existing data within twelve monthes to

facilitate timely creation of comprehensive natural areas
indexes and maps.

The 8F0 should create and regularly update a significant

natural area index Ffile and accompanving map series for
digstribution to state regulatory agencies. regicnal planming
commissions, public land managers,. and other similar users.

CAF,; THNC, and ENWP managers should review how "sensitive"
information should be presented in such a "user’®s" index.

File structure design for the Endangered and Nongame
Wildlife Frogram and revisions to TNC file structure to
accommodate CAFP files should be coordinated with Department
of Conservation geographic information system (MEGIS)
managers to ensure that these files could use current and
potential MEGIS capabilities.

The CAP/LIWRC lakes study should use the LURC lakes data
base (which runs on R-Rase data management softwar=) to
ensure compatibility with existing LURC lakes data files and
ability +to use analytic procedures developed in the LURC
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study.

State government should allocate necessary funding to
improve natural areas program data management 14 such
programs are expected to provide sufficient natural areas
information to those needing it to conserve such argas.

Estimated costs (bevond existing program commitments? to
implement the recommended natural areas data management “"system”
are:

1. Automating Critical Areas Frogram natural area files:

¥ Hardware -
IEM/ATYT "PC" workstation with ZOME hard disk F2000

¥ Software -
D;Base 111+ ' , 400
total $7400

Automating Critical Arsas Program natural area files. to
include modification of TNC file structure as - necessarvy.
preparation of data for entry, data entry, data editing,
plotting of sites on master quadrangle file, delivery to the
CAF of all Maine element occurence (EQ) and managed area
(MA) files pertaining to CAF identified natural areas, and
training CAF staff to manipulate and retrieve reacords  from
these files:

¥ estimated cost : ' 10, 000

Designing a data base system for the Endangered and Nongame
wildlifte Frogram and fully populating this system with
existing data, to include data base design, report
programming, transfer of existing automated files intoc the
system, and data entry of existing manual files. This system
would be modeled on the TNC Heritage Frogram and would run
on R-Base System V. _ :

¥ estimated cost $19, 100

Imitial preparation and distribution of a significant
natural areas index and reproducible map file (using state
1:50,000 base map series) locating natural areas on combined

user's index and printing and distributing indexes and map
sets to:

¥ DEF
¥ LURC



* 8F0

X IFZW

¥ RFC s (full set for their planning areas)

¥ DaT '
¥ Intern contract (cartographic labor) $1500
¥ Cartographic base materials & copving 1095

Total $25095

Annual updating of user’s index and map series:

¥ Intern contract {zartographic labor? ET0O0
¥ Map % index copying % distribution v 250
Total ‘ FFT0

Eztimated total system "incremental" cost:

¥ One-time., start—up costs 34,0935

* Annual cost . H50

o
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AFFENDIX A

Fersons Interviewed:

L e T L AT -—1-4.5 0}

Name
Hank Tvyler
Bob Mayer

Faul Dutram

John Albright
Amy Farrester

David Dominie
David Studor

Tom Radsky

Fred Todd

Eill Reed
Dywane Scott
Val Wood

Janet MacMahan
Nancy Anderson

Alan»HutchinSDn

Art Ritter
Gary Donovan
Jay Espe

Marc Loiselle

Steve Dickson

Bob Tuchker

Organization

State Flanning Office,
Critical Areas Pragram
State Flanning Office

State Flanning Office

The Nature Conservancy.
Heritage Frogram

The Nature Conservancy
Heritage Frogram

DEF, Land Puwreau
DEF, Land Bureau

LURC, Division of
Devel opment Review

LURC, Division of Flanning
Maine Dept. of Transportation
MDOAT .

Bureau of Data Frocessing
Maine Audubon Society

Maine Audubon Society

Dept. of IFXW, Non—game Wildlife
Frogram

Dept. of IFLW

Dept. of IFuW

Maihe_CDast Heritage Trust
DOC, Maine Geological Survey

DOC, Maine Geological Survey

- DOC, Maine Geological Survey



Don Meagher
Fat Jennings
Madge BRaker
Gwen Hilton
Ron Kreisman

Riche Rothe

Eéstern Maine Development Corp.
Eastern Mid—coast RFC

Southern Maine RFC

MACC

NRCM

Maine Tamorrow
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AFFENDIX E

1. Maine Land 2 Water Resouwrces Council, Recommendad
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2. Gary Higginbottam, Arthur Lerman Associates, Report

epart en
Estimated Costs and - Responsibilities Associated  with
Adoption of the Nature Conservancy Heritage Inventory Svstem
by the State of Maine., Augusta, ME, June, 1984.

=. Maine Land % Water Resources Council, Fhase 1 Studv. State
Groundwater Management System, Synopsis gf Findings (Draft),
Augusta, ME, 1984.

4, Maine Land % Water Resources Council, Investigation Into the
Feasibility of Establishing a Natural Resources Geographic
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!F‘END_IX c . ‘ &U.\\ Ce}\ Lok D""‘é“ July 21, 1978

ample Critical Areas Frogram File Records

I U - Register of Critical Areas

' The State Planning Office is charged with administering the Critical Areas
Act. For further information, please contact the State Planning Office,
Critical Areas Program, 189 State Street, Augusta, Maine, 04333, Tele-
phone (207) 289-3155.

1. Name Nesowadnehunk Falls
2. Critical Area Number | 10
8. Location

A. Piscataquis County
B. Township of T2 R10
C. Minor Civil Division Code Number — 21838
D. U.S.G.S. Quadrangle Har‘mngton Lake 15"
E. Latitude 45° 50' 40" Longitude 69° 2' O"

4. Owner's Name and Address

Mr. J. R. Goody, Manager
Timberlands and Forestry
GCreat Northern Paper Company
Millinocket, ME 04462

Nesowadnehunk Falls is on the West Branch of the Penobscot River in T2 R10
Township and is located about 0.8 kilometers (0.5 miles) west of where Nes—
owadenehunk Stream meets the West Branch of the Penobscot,

The boundary of the critical area is defined by a circle of 150 meter (492
feet) radius circumscribed around the center of the largest (2 meter—6.6 feet)

drop (see map). The t:ota'l area of the critical area is about 7 hectares (17.5
acres)

e. A Description of the Area Including a Listing of its Unusual Quahtles and the
Reason(s) for its Inclusion on the Register

Nesowadnehunk Falls is a broad, horseshoe shaped falls with a drop of about
2 meters (6,6 feet). The flow of the River through the critical area is several
thousand ft.”/sec. and is dependent on the regulation at Rlpogenus Dam. The
water color at the site is brown and odorless.

l 5. Boundaries and Size of the Area



Date:
The Maine Register of Critical Areas

Name Green Mountain Rare Plant Station

Location

" A. Somerse’c County

B. (Town) Comstock T.4. R 18) -

C. Minor Civil Division Code Number -

D. Iatitude: 45°© 58' QO" Longitude: 709 04' 30"
E. USGS Quadrangle: Penobscot Leke 15' (1956)

Owner's Name and Address

Great Northern Paper Company -~
Woodsland Department
Millinocket, Maine 04462

Boundaries and Size of Area’

The critical area is located on the southeast slope of Green Mountain in
Comstock (T.4 R.18). The boundaries of the critical area include about 600
acres and the boundaries are shown on the attached map.

A General Description of the Area Including a Listing of its Unusual K

Qualities and the Reason(s) for its Inclusion on the Register

As one travels west along the Golden Road to a point where Green Mountain
is closest to the North Branch of the Penobscot River and the road, a large
cliff face becomes visible. The exposed bedrock was described by St. John
and Nichols who visited the area in 1916 as, "clay slate ledge". The
cliffs nearest the road were explored gain in the summer of 1983 by Vickery
(CAP), Cempbell, Crosely and Eastman. They discovered Slender Cliff-Brake
(Cryptograma stelleri) a small rare fern never reported by the previous

botanical expedition (1916). Cryptogramma stelleri is currently known only
from Green Mountain and West Paris in EB&'ora County.

Slender Cliff-Brake is a very rare fern in Maine that is found in limestone
areas. At Green Mountain, this fern grows on the limestone ledges on the

south side of the mountain. There were an estimated 100+ individuals of
the Slender Cliff-Brake in numerous clumps on the ledge.

For further mformatlon on the Slender Cliff-Brake, see the planning repor’c
by L. M. BEastman.
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Hank Tyler

State Planning Office
Critical Areas Program
189 State St.

Augusta, Maine 04333

Dear Hank,
You may be interested in +hs following find:

Gentiana crinita Froel.

York, York County.

old pasture, Route 1l., just north of Berry Hill Farm on right
going north. This land is owned by Central Maine Power of York.
Pred Mathews, Manager, says the C.M.P. plans to build on this

land on higher ground. There are thousands of gentians on the

lower land. On the higher and drier ground I found and collected

Aster laevis, alsos I plan to pﬁt the specimens in the herbarium

at U. of New Hampshire. Date: Sept. 26, 1986,
Also found a dead deer on the land.
Best wishes,
C. Paul Wight

23 Fort Hill Ave.
0l1d Orchard Beach, Maine 04064

Tel. 934 2015- or 934 2844
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ZECCODE: - ] The Nature Conservancy Heritége Frogram

NAME: [ . F?l?_Q??Ffip#%?Ts aﬁq Selected SamPle Records
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[ el I hae §
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| MACCDEZ: [ ] CONTAINED3: { 1 ADDLMAS: (1 MORELAND: [_] MOREPR0T: [ ]
- MCREMGMT: {_] SITECCDE: L ol ’
SITINAME: { ]
OWNER: & - 1
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]
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| OWNERCOMM: ¢ ;
| PROTCCMM: © 1
MGMTCOMM: [ i
MONITOR: { 1 MCNITCRNUM: [ - 1
3ESTSAURCE: T 1
q :
: SCURCICODE: I i
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Element Occurrence (EDQ) Record

Q1/0%/87 ' ‘ Page

EQCODE: PDLAUR7Q@102. 0022

NAME: LINDERA BENZOIN

COMNAME: SPICEBUSH

MRARGNUM: 3 TENTEN: 12,8 CIDENT: Y EORANK: C

EORANKCOMM: SM STAND; OLD PLANTS HEALTHY, BUT NO REPLACEMENT

SURVEYDATE: 1986-23-26 LASTORS: 1986-03-26 FIRSTOBS: 1334 GRANK: GS

SRANK: S2 STATE: ME COUNTYCODE: MEQ31

COUNTYNAME: YORK

QUADCODE: 4307027 :

QUADNAME: DOVER EAST 7.5’ FPRECISION: SC

LAT: 430832 LONG: 704522 S: @ N: 2 E: 2 We

TOWNCODE: 31090 '

TOWNNAME: ELIOT

COASTALREG: 111 CAPNDO: 61 WATERSHED: 01068023

DIRECTIDNS: FRM YORK VILLAGE, S ON RTE 1 @5 MI TO RTE 1@i. TURN RT, N @

2.3 MI, TURN LFT ONTQ BEECH RD. PASS FIELDS & SM WOODS ON
LFT & PARK @1/4 MI AT SWAMP ON LFT.

GENDESC: LOW SWAMP BORDERING A-FOREST OF MIXED WOODS NEXT 7O A PAVED
RD. A FEW PLANTS GROWING AMONG SOME RLDERS ON FAR SIDE OF
SWAMP. . o

ELEV: 2e SIZE: 1

EODATA: 1976: PLANTS IN EXCELLENT CONDITION (EASTMAN); 1986: 12-20

MATURE SHRUBS OVER @1/2 RCREj

RPC: SM WMU: 8

COMMENTS: OLDEST KNOWN STAND. PROBABLY IN SAME CONDITION AS WHEN

DISCOVERED.
MACODE1l: MESSPCAELIO1 CONTAINED1: MACODER2: CONTAINEDZ:
MACODE3: CONTAINED3: ADDLMARS e MORELAND: MORERPRQOT:
MOREMGMT = SITECODE:

SITENAME: ELIOT SPICE BUSH

OWNER: MR & MRS DAVID LEAVITT

OWNERCOMM: 85 GOODWIN RD, ELIOT ME 23923

FROTCOMM: ZONED AS COMMERCIAL/INDUSTRIAL DISTRICT BY TOWN OF ELIOT

MGMTCOMM : ,

MONITOR: MONITORNUM:

BESTSOURCE: OSTERBROCK, A.J. 1986. FIELD SURVEY OF MARCH 26. ME NARTURAL
HERITAGE PROGRAM. TNC, TOPSHAM.

SOURCECODE: F860STCIME B8I1CRIGIME U77CRI2SME B76EAS11ME

DATASENS: N BOUNDARRIES: Y PHOTDS: N OWNERINFO: Y
TRANSCRIBR: 84-10-022 THM CDREV: Y MAPPER: 84-10~25 CRQ GC: Y
UPDATE: 87-21-@9 AJF



Managed Area (MA) Record

@1/@9/87 Page

MACODE: MESSPCAELIOL

OWNERCODE: PRI

MANAME: ELIOT SPICEBUSH

ESTABDATE: 1977-06-24 COUNTYNAME: MEYORK

TOWNCODE: 31098 TOWNNAME: ELIOT
QUADCODE: 43@7027 LAT: 430830 LONG: 784525 S: e N3 @
E: @ W: 7} CONTIG: Y

DESCRIPTN: LINDERA BENZOIN GROWING ON EDGE OF SM SNRMP. ALSO DIRCA PAL-
USTRIS IS PART OF UNDERSTORY

SIZE: ) 3 PROTSTAT: 3

MANAGER: MR & MRS DAVID LEAVITT

ADDRESS: 85 GOODWIN RD, ELIOT ME 23923

BOUNDRRIES: N
MGMTCOMM 3

MAJORMA:
COMMENTS: CAF#61

UFDATE: 87-01-09 AJF
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MAP ID
Subcolony

number

-*For this colony
for current =mma»=m season

a4

6. Downy young.
++sza SITE SUBSTRATE CODES:

‘-

PG

upland. .

7. Feathered young.

1, Trees - coniferous,
5. Shrud - low (2m or less),
Marsh ~ salt,

+NESTING STAGE CODES: 1. Prenesting. 2. Pairing - territory establishment. Aﬂnvmﬁm laying.

2, Trees - deciduous,

10, Marsh - brackish.

8. Young flying or nmmna for mH»mao.

3, Trees - mixed,
6. Herbacecus (non-grass),
11, Marsh - fresh.

9. moamm¢»=m.

4. Shrudb - medium boight (2- vav
7. Crass - beach grass. 8, Lrass -
12, sand. 13..

\r Incubation. qm _Hatching

10, Loafing
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iwith,some Species Dccurrance Records

shell. (141, Cobbls. Aumv Rocks-crevices/holes.
19, Man-made structure (specify)

»0 Rock-cliff face,

17. Burrows,

« 20, Other

. If space for more specles is needed, use additional sheets and fill in the following information:

MASS. COOP. WILD. RES. UNIT
UNIV, OF MASS., AMHERST MASS. 01002
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18, Dirt bank
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L HABITAT OF COLONY (Circle one of A and ons of B) CRSUS TECHNIQUE (Circle one)

A1 1. Suburban Bs 1. Mainland sandy beach 10. Bog i, Visual entinate - air Mm»xaa wing). )
2, Urban © 2, Marsh - salt 11. Swamp 2. Visual ‘estimate - air (rotery). -
" J~Rural 3. Mersh - brackish 12. Leks or pond u‘wvﬁ.m:sw estimate -choat) car, foot (circle which)
%\anoﬁ.wouma L, Havah ~ fresh 13, Woocdland . Aerlal m:o«om&mgpw.d‘o. nt,
7 Other 5. Iniand island 14, Tundra 5. Totzl ground zount - individuals.
6. Spoil btank 15. Foid 6. Total ground count - nests,
7. Marsh island 16. Other: 7. Quadrat censua, (Skotch below)
\m Barrier island : 8. Line strip census. (Sketch below)
. wuzo__-gnn»on island, — @, Other:
-\ coamtal
NOTE3; Check if mors than one census technique
Ay _V\a\. has been used for this colony on the
- current visit., File separate reports
"Bs for each technique.
COLONY HISTORY (Circle one or mors) HUMAN ACTIVIT! (Check spprcpriate level of immediate activity
1, Forzs filed for previous years (see note*), . of each tvpe. If the potentlal for activity existam, check
2. Colony present previously, but no exact data availabdle. where appropriate.) 5
3. Mowo&_ considered to have moved from another alte: Typo Trmodlate Potential.
revious locality: . None Lt. Ned. Hvy. :
mgoleny shant proviens T oan Toomoloy @ O QO D
(\m.\o«:on. Human Hebitatlon [} 0 (o} O (am ]
‘ ! Human Recreation G =L O () D
Vehicular Use ¥ O 0O O )
ﬁ 1_ = F F _ _ Sclentific Invest. O g o O 0
(Indicate exact type of activity in "remarks” sred,)
PRECIP, TYPE | PHOTOG. FILED vy A A NANANAA LAY
Al A< 2.0 : v .
GENERAL COLONY SKETCH in relation to some prominent Sketch details of
\.W.Hbm SEA CONDITIONS . topographic feature, Include approx. compass coor- sample plots within
A rirc AN Epee diates, directions to aolony, and scals of diatance. | colony boundary.

REMARKS: Include comments on outcome of colony. . ~
| . See Hunanﬁoﬂoaul y, v SEET a%ﬁ\u 2 Qx 7 J

\\k G et \M\{A\\\ Qr::\ \.\\r\( .\*\D\ﬂ\ 2
= L6 A 3 DY G K | |
(2> 7o G 4o Znldo utud, . , =

*Please conplets foras for earlier years if exact
data availadle. If forms have besn ocompleted for
sarlier yoars, list years under Remarks
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